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Method of moulding soles on shoe uppers, a shoe welt and a mould for carry- 
ing out the method. 

Technical Field 

5 

The invention relates to a method of moulding soles of a plastic material, eg polyure- 
thane, and shoe welts on shoe uppers by means of a mould so as to provide the fin- 
ished shoe with a welted appearance, said mould including a last, upon which a shoe 
upper is arranged, an upper mould part being divided along a longitudinal centre 
10 plane and thus including two halves being laterally movable in relation a lower 
mould part between an open and a closed mould position, and a lower mould part be- 
ing vertically movable in relation to the upper mould part between an open and a 
closed mould position. 

15 Background Art 



French publication No. 2609874 discloses a method of producing a shoe in which a 
welt is moulded onto the shoe to give the shoe the appearance of a welted shoe. The 
welt is arranged vertically and the sole material joining the welt and the shoe upper 
20 is thus visible between the shoe upper and the welt, which is not satisfactory. 

US 3,855.657 discloses a method of the above type of moulding a foxing, which is 
not an actual welt, onto the side of a shoe sole. In this method a two-part foxing for- 
med of two halves is used. In the open mould position a foxing half is arranged in a 
25 groove in each of the two halves of the upper mould members. The grooves are open 
in the radially inward direction. The mould is then closed and the shoe sole is 
moulded in the cavity defined thereby. During the moulding process moulding mate- 
rial in introduced between the shoe upper and the foxiag so as to fix the latter to the 
shoe sole and thus to the shoe upper. 
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GB 840.029 discloses a method of the above type of simultaneous moulding of a 
welt and a sole onto a shoe upper. In this method a two-part welt is used, each welt 
half substantially corresponding to half of the welt on the finished shoe. In the open 
mould position, one half of the welt is inserted into a groove in the inner surface of 
5 each upper mould member. Adjacent the groove, each of the upper mould members 
is provided with a protection to support the welt during the moulding process. The 
mould halves are then closed around the shoe upper arranged on a last, whereby the 
welts are made to abut the lower face of the shoe upper. Moulding material is subse- 
quently poured into the cavity formed by the shoe upper and the upper mould mem- 
10 ber, a piston then being inserted into the cavity and the sole is formed and moulded 
onto the shoe upper. The use of a two-part welt involves a risk of the sole material 
flowing in between the welts and the shoe upper at the ends of the welt halves at the 
heel and toe sections of the shoe. It is furthermore time-consuming to arrange one 
welt half in each of the halves of the upper mould member. 

15 

Description of the Invention 

The object of the invention is to provide a method of the above type allowing for a 
comparatively simple and reliable fitting of a welt without causing the sole material 
20 to flow in between the shoe welt and the shoe upper such that it becomes visible on 
the finished shoe. 

The method according to tiie invention is characterised in that: 

25 A - an annular welt is provided having an inner outline substantially corresponding 
to the outer outline of the lower side section of the shoe upper which corresponds to 
the position of the welt on the finished shoe, 

B - the welt is placed in the mould in the open position of the mould, 

30 
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C - the two halves of the upper mould part are brought together, whereby an upper 
projection on each half extends over the shoe welt, 

D - the lower mould part is moved into its closed position, a circumferential support 
5 face on the upper face of the lower mould part co-acting with a pressure surface on 
the lower face of the projection on each of the upper mould halves in such a manner 
that the portion of the welt facing the shoe upper is tilted inwards and downwards to 
bring the inner end face of the weU into sealing engagement with the lower side sec- 
tion of the shoe upper, and 

10 

E - the shoe sole is moulded in a manner known per se by supplying a plastic mate- 
rial to the cavity of the mould. 

When the upper mould halves of the mould have been closed around the shoe upper, 
15 (ie the halves have been brought together), and the upper and the lower mould parts 
are being brought together, (ie moved into their closed position), a portion of the 
shoe welt tilts about the upper edge of the circumferential support surface and is 
made to engage the side section of the shoe upper along the entire periphery thereof 
As a result, the plastic material (eg polyurethane) is prevented from flowing out be- 
20 tween the shoe welt and the shoe upper. Secure adherence of the welt to the shoe up- 
per has, however, been effected. It has also been found that the method according to 
the invention is applicable to many shoe designs. 

After moxilding of the sole, the mould parts are separated and the shoe is taken out of 
25 the mould. The outermost portion of the welt is then trimmed and suitably processed 
to provide the shoe with its finished look. 

According to the invention the inner end face of the welt facing the shoe upper may 
be provided with a substantially vertical surface preferably being provided with an 
30 undercut. As a result a reliable attachment is obtained by means of the vertical end 
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face, while the undercut ensures that plastic material flows in between the welt and 
the upper for a reliable attachment of the. welt. 

Furthermore, according to the invention the upper mould halves and/or the lower . 
5 mould part may exert such a pressure on the welt that it is caused to tilt and the inner 
end face thereof is pressed against the shoe upper such that at least the uppermost 
10% of the said end face sealingly abuts the shoe upper. A very reliable attachment 
of the welt to the moulded sole and to the shoe upper is thus obtained. 

10 Moreover according to the invention the support surface may be a face of a circum- 
ferential recess in the upper face of the lower mould part, in a cross-sectional view 
said face forming an angle v of 20-40'', preferably 25-35'', with the horizontal plane. 
As a result when moved into their closed position the upper mould and lower mould 
parts interact particularly effectively .to tilt the welt about the radially innermost edge 

15 of the recess, whereby the welt is more accurately positioned in relation to the shoe 
upper at the same time as the shoe upper may be subjected to a radially inward force 
by the outer inclined surface of the recess. 

According to the invention, prior to being placed in the mould, the welt may be at- 
20 tached along the edge of a relatively thin auxiliary sole, which is pervious to the pla- 
stic material and assists retaining the welt about the shoe upper. This method has 
proved to be particularly advantageous. 

According to the invention the auxiliary sole may particularly advantageously be 
25 made of a pervious fabric, eg. pressed plastic fibres or an adhesive-treated fabric 
provided with a plurality of perforations, the diameter of the perforations preferably 
being L5-6 mm and the spacing between the perforations preferably being 3-16 mm. 

Furthermore, according to flie invention the auxiliary sole may advantageously be 
30 made of a plastic fibre mesh . 
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According to the invention the welt may be made of a connparatively soft material 
such as leather, rubber, plastics or compressed leather-fibres (lefa), which has proved 
particularly advantageous. 

5 Moreover, according to the invention the welt may be arranged on the circumferen- 
tial support surface on the upper face of the lower mould part in the open position of 
the mould. 

Furthermore according to the invention the welt may be attached to the lower face of 
10 the shoe upper via the auxiliary sole, preferably by means of an adhesive and/or by . 
means of centring pins and made to engage the support surface or the recess in the 
lower mould part during the movement of the lower mould part into its closed posi- 
tion. It is thus ensured that the welt adopts the correct position in relation to the shoe 
upper before the shoe sole is moulded. 

15 

The invention also relates to a welt for use in the method according to the invention. 
The shoe welt is characterised in that it is substantially annular and provided with an 
inner outline substantially corresponding to the outer outUne of the lower side sec- 
tion of the shoe upper at the position of the shoe welt on the finished shoe and that 

20 the surface, which is to face the shoe upper, is substantially vertical and optionally 
provided with an undercut at least on its lowermost portion. As a result in a particu- 
larly advantageous manner the welt adheres strongly to shoe upper allowing the shoe 
sole material to flow into a "wedge" between the face of the welt facing the upper 
and the shoe upper, while preventing the shoe sole material firom flowing out above 

25 the welt (on the finished shoe). 

On its outer face the welt may be provided with a number of preferably equidistant 
incisions. 

30 According to the invention the welt may be attached along the edge of a supporting 
auxiUary sole by means of adhesion and/or sewing, said auxiUary sole having an out- 
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line substantially corresponding to that of a finished moulded sole. It is thus possible 
to accurately position the welt in relation to the upper, and the finished shoe will 
greatly resemble an actually welted shoe, when the upper face of the welt is provided 
with a mock seam to represent a welt 

5 

Furthermore according to the invention the welt may have a cross-sectional shape 
substantially corresponding to a trapezium, a rectangle or a rectangle with a short 
auxiliary lip. In practice these cross-sectional shapes have proved particularly suit- 
able. 

10 

The invention fiarther relates to a mould for carrying out the method according to the 
invention, said mould including a lower mould part and an upper mould part divided 
in the longitudinal direction, the two halves thereof being laterally movable relative 
to the lower mould part between an open and a closed mould position and the lower 

15 mould part being vertically movable relative to the upper mould part between an 
open and a closed mould position, said mould ftirther including a last with a shoe 
upper thereon and arranged above the lower mould part, each of the upper mould 
halves provided being with a projection. The mould is charactoised in that it has a 
circumferoQtial support surface formed on the upper face of the lower mould part 

20 and optionally is formed in a circumferential recess in said upper face, said support 
face acting to support a welt and preferably upwardly inclining towards the lower 
portion of the shoe upper, and that projection on the lower face of each upper mould 
part half has a pressure surface for deforming at least a portion of the welt when the 
upper mould part and the lower mould part are made to engage, and a retaining sur- 

25 face for retaining the welt. This mould has proved particularly suitable for carrying 
out the method according to the invention. 

According to the invention the circumferential recess may have a substantially V- 
shaped cross-section at the top of which the support surface continues into a horizon- 
30 tal top surface for supporting the radially innermost portion of the welt during the 
moulding of the shoe sole onto the shoe upper, said support surface forming an angle 
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V of 20-40°, preferably 25-25°, witli the horizontal plane. By providing a support 
surface with such an incline, a particularly reliable and correct forming of the welt is 
obtained in connection with the moulding of the shoe sole. 

5 Moreover, according to the invention the width of the projection on each upper 
mould half may be selected such to allow the edge of the projection facing the upper 
to extend beyond the side wall of the lower mould part in the closed position of the 
upper and lower mould parts, and to prevent an excessive exertion of pressure on tiie 
shoe upper. As a result when carrying out the method according to the invention the 

1 0 mould does not leave pressure msaks on the shoe upper. 

Furthermore, according to the invention at least a portion of the forming pressure 
surface and of the retaining surface, respectively, may be substantially parallel to the 
circumferential top face and the support surface, respectively, of the lower mould 
15 part. At the same time as the shoe sole is moulded, the upper face of the welt is thus 
provided with a particularly pleasing shape which contributes to giving the finished 
shoe a highly attractive appearance. 

When at least one supply conduit for supplying fluid moulding material, eg PU, to 
20 the mould cavity is provided in the upper mould part, preferably in its heel section 
and preferably at the joint face between the two upper mould halves, the supply con- 
duit may be divided into two smaller conduits shortly before it opens into the mould 
cavity so as to form a Y-shaped conduit, the inlet openings of the two conduits to the 
mould cavity being at different levels. A portion of the sole moulding material is 
25 thus supplied to the front portion of the mould cavity, when ejected into the mould 
cavity, while another portion of the sole moulding material is supphed to the rear- 
most portion of the mould cavity. As a result the tendency to form voids in the sole 
is minimised. 

30 Moreover, one of the branch conduits may be adapted to eject a jet of sole moulding 
material towards the shoe upper at an upwardly incUned angle y relative to the hori- 
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zontal direction, where 50** < y < 80°, while the other branch conduit may be 
adapted to eject a jet of moulding material downwards towards tide bottom of the 
mould cavity at an angle z relative to the.horizontal direction, where 50° < z < 80°. 

Furthermore the mould may be adapted to work with polyurethane having a tempera- 
ture of 85-150°C during the moulding process, the upper mould and the lower mould 
parts being brought together by means of a compressive force of 0,4-4 t, preferably 
1.8 t, whereby the finished sole is provided with a particularly pleasing appearance 
wilJiout voids. 

The "stem" conduit in the Y may have a diameter of 5-10 mm and each branch con- 
duit may have a diameter of 3-6 mm. This mould has proved particularly suitable for 
moulding of sole of polyurethane. 

Finally, the mould may be made from aluminium, whereby a particularly simple ma- 
nufacture of the mould is obtained. 

Brief Description of the Drawings 

The invention is explained in greater detail below with reference to the accon:5)any- 
ing drawings, in which 

Fig. 1 is a perspective view of a mould for carrying out the invention, said mould 
shown in its open state and without a last and shoe upper, 

Fig. 2 is a sectional view of the lower mould part along the line II-II in Fig. 1, 

Fig. 3 is a sectional view as in Fig. 2, but showing another embodiment of the lower 
mould part. 

Fig. 4 is an inclined top view of a welt for use in the method according to the inven- 
tion. 
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Fig. 5 is a sectional view of a portion of the upper mould part, the lower mould part 
and a last with a shoe upper arranged thereon during moulding of the sole, 

5 Fig. 6 is a view of the details shown in the small circle in Fig. 5 on a larger scale, 

Fig. 7 is a perspective top view of a welt attached to an auxiliary sole, 

Fig. 8 is a view of a small section of an embodiment of a welt according to the in- 
10 vention, a small portion of the auxiliary sole also being visible, 

Fig. 9 is a sectional view of a second embodiment of the welt according to the in- 
vention, 

15 Fig. 10 is a sectional view of a third embodiment of the welt according to the inven- 
tion. 

Fig. 11 is a sectional view of a fourth embodiment of the welt according to the in- 
vention, 

20 

Fig. 12 shows a portion of the joint face of one of the upper mould halves, one 
branch of the Y-shaped supply conduit for the fluid sole moulding material being 
clearly visible, and 

25 Fig. 13 shows a portion of the joint face of the other upper mould half, the other 
branch of the Y-shaped supply conduit being clearly visible. 

Best Modes for Carrving Out the Invention 

30 Fig. 1 illustrates a mould by means of which a method of moulding soles of a plastic 
material, eg. polyurethane, onto shoe uppers, may be carried out, a shoe upper 1 be- 
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ing arranged on a last 2, confer Fig. 5. As shown in Fig. 1 the mould 3 has a lower 
mould part 4 and an upper mould part 5 with two upper mould halves 5a, 5b. These 
upper mould halves may be moved to and fro each otiier in a horizontal plane. When 
the mould is used for the said method, the finished shoe will appear to have been ac- 
5 tually welted. A welt 6 is used in the method, confer Fig. 4. The welt is annular and 
has an outline substantially corresponding to the circumference of the finished shoe 
in lower section of the shoe upper. 

In a first embodiment of the method according to the invention, for moulding a shoe 
10 sole onto the shoe uppra: 1 the welt 6 is initially arranged on a circumferential sup- 
port surface 7 on the lower mould part. In Fig. 3 the cross-section of the welt is indi- 
cated by means of a dotted line at the reference numeral 6 and it is apparent the welt 
6 inclines downwards from its inner end face 6a towards its outer end face. Instead 
of being arranged on the support surface 7, the welt may be arranged in a circumfer- 
15 ential recess 21 in the upper face of the lower mould part, confer Fig. 2. After the 
shoe upper 1 (with flie associated last) has been inserted into the mould, the welt 6 
circumscribes the shoe upper and incUnes upwards towards the lower portion of the 
shoe upper 1. 

20 In the next step in the method, the two halves 5a, 5b of the upper mould part are clo- 
sed around the shoe last 2 and the sole material is suppUed to the cavity 10 in the up- 
per lower mould part, which is to form the sole, said cavity also being defined by the 
shoe upper. The lower mould part with the shoe welt thereon is then moved towards 
the shoe upper and the joined halves of the upper mould part. At the same time, the 

25 welt is formed by means of a projection 1 5 on each of the upper mould halves 5a, 5b. 
A small amount of the sole material flows m between the end face 6a of the welt and 
the lower portion of tiie shoe upper to ensure that the welt adheres strongly to the 
shoe upper. Fig. 5 illustrates the mould in its closed position with the shoe upper (on 
the last 2) inserted into the mould. It is also shown how the circumferential projec- 

30 tion 15 of the upper mould part has moved the portion of the welt 6 extending into 
the mould cavity 10 downwards in horizontal direction such that a bending (or rather 
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bending (or rattier a tilting) of the portion of the welt extending into the mould cavity 
has taken place. 

The halves 5a, 5b of the upper mould part 5 and/or tiie lower mould part 4 exert($) 
5 such a pressure on the welt 6 that it is caused to tilt (or bend), whereby the vertical 
end face 6a of the welt closely abuts the shoe upper 1, at least 10% of the end face 6a 
tightly sealing against the shoe upper. As shown in Fig. 6, a portion of the end face 
6a may be provided with a slight undercut 6a'. 

10 As shown in Fig 2 the support surface 7 in the circumferential recess 21 of the used 
lower mould part 4 forms an angle v of 20-40°, preferably of 25-35°, witti the hori- 
zontal plane in a cross-sectional view. In the present case the angle v is about 30°, 

The seal between the end face 6a of the welt and the shoe upper 1 appear clearly 
15 from Fig. 6. It should be noted that even though the end face 6a of the welt is shown 
spaced apart from the shoe upper in Figs, 5 and 6, as described above the end face 6a 
sealingly engages the shoe upper in practice. 

The show welt may be made of a comparatively soft material such as leather, rubber, 
20 plastics or compressed leather-fibres (lefa). 

As shown in Figs. 7 and 8, prior to being arranged in the recess 21 of the lower 
mould part 4, the welt 6 may be mounted on a conq)aratively thin auxiliary sole 16, 
the welt being attached along the edge of the auxiUary sole. In connection with the 

25 attachment of the welt 6 to the auxiliary sole 16 it should be noted that the attach- 
ment may be effected by adhesion and/or sewing, and as illustrated the welt may be 
provided with a mock seam 14 to give the illusion of a welt, confer Figs. 7 and 8. 
When arranged on the lower mould part 4 prior to the moulding process, the auxil- 
iary sole 16 contributes to retaining the welt in place in relation to the support sur- 

30 faces T (optionally the support surface 7) such that the welt is in its intended posi- 
tion on the finished shoe. 
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The auxiliary sole 16 may be made of a pervious fabric, eg. of pressed plastic fibres 
or of an adhesive-treated fabric with a plurality of perforations. The diameter of the 
perforation is preferably between 1.5 and 6 mm and the spacing between the perfora- 
tions is preferably between 3 and 16 mm. For reasons of clarify the perforations 1 la, 

5 lib, 11c are shown excessively large in Fig. 8. Only some of the perforations are 
shown. In practice the entire auxiliary sole is provided with perforations. Optionally 
the perforations may be provided immediately adjacent the welt 6, confer the perfo- 
rations 1 Id, 1 le. The perforations serve to ensure that sole material may flow readily 
mto the cavity between the auxiliary sole and the lower portion of the shoe upper 

10 during moulding. The auxiUary sole 16 may also be made of a plastic fibre mesh. 

Instead of arranging the shoe welt (with or without the auxiliary sole) directly in the 
recess 21 prior to the moulding of the sole, according to a second embodiment of the 
invention, while arranged on the auxiUary sole the welt 6 may be attached to the lo- 
15 wer face of the shoe upper by means of the auxiliary sole, preferably by means of 
adhesion and/or by attaching the auxiliary sole to the lower face of the shoe upper by 
means of centring pins (not shown) which are able to co-act with one or more of the 
perforations 11a, lib, He, lid, He. 

20 As regards the moulding of the sole it should be noted that the moulding material, eg 
a PU foam material, may be supplied to the mould cavity 10 (confer Fig. 5) before 
the upper, mould part 5 and the lower mould part 4 of the mould are brought to- 
gether, eg by means of a compressive force of 0.4-4 t, preferably 1.8 t. Optionally 
the upper mould part 5 and the lower mould part 4 may be brought together before 

25 the moulding material, eg PVC, is supplied to the cavity 1 0. 

As mentioned above, the welt 6, which is used for carrying out the method according 
to tile invention, is substantially annular and has an outline substantially correspond- 
ing to that of the sole of the finished shoe. As shown in Figs. 6 and 7 the surface 6a, 
30 which is to face the shoe upper 1, is substantially vertical. However, at least the low- 
ermost portion thereof being provided with an undercut, confer the face 6a'. A num- 
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ber of preferably equidistant incisions 13a, 13b, 13c, which are typically spaced 
apart by 5 mm, may be provided ia the welf s outer face facing away from the shoe 
upper. 

5 As shown in Fig. 8 the welt may be trapezoidal or as shown in Fig. 9 rectangular, or 
as shown in Fig. 10 rectangular and provided with a short auxihary lip 27. 

A mould for carrying out the method according to the invention is described in de- 
tails below. As mentioned above and as shown in Figs. 1 and 5, the mould includes a 

10 lower mould part 4 and a upper mould part 5 which is divided in the longitudinal di- 
rection, the two halves 5a, 5b thereof being laterally movable in relation to the lower 
mould part 4. A last with a shoe upper arranged thereon may be arranged between 
the two halves of the upper mould part and above the lower mould part. As shown in 
Figs. 5 and 6, each upper mould half 5a, 5b is provided with a projection 15 having a 

15 forming pressure surface 17 on its lower face. 

As illustrated in Figs. 2 and 3, on its upper face the lower mould part 4 is provided 
with a circumferential support surface 7, optionally a support surface 7 formed in a 
circumferential recess 21 in the lower mould part 4. This support surface is upwardly 

20 inclined towards the lower portion of the shoe 1 and acts to support and retain the 
welt in its correct position. The forming pressure surfaces 17 of the upper mould 
halves on the lower faces of the projections 15 define and form at least a portion of 
the welt 6 jointly with the support surfaces 7 when the upper mould part 5 and the 
lower mould part 4 are brought together. On their lower faces each projection 15 is 

25 further provided with a retainmg surface 18 clan5)ing the radially outermost portion 
of the welt 6 onto the lower mould part 4. The claniping action may also be effected 
by means of a narrow horizontal top face 26 on the upper face of the lower mould 
part. The top face 26 is arranged adjacent the supper surface 7'. 

30 The circumferential recess 21 may have a substantially V-shaped cross section. The 
support surface T in the recess only supports the radially outermost portion of the 
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welt 6 during the moulding of the shoe sole onto the shoe upper, and as mentioned 
above the support surface forms an angle v of 20-40°, preferably 25-35°, with the 
horizontal plane. 

5 It should be noted as regards the width b of the projection 15 of the upper mould part 
5 that the width is chosen so as to allow the edge face 17a of the projection 15 facing 
the shoe upper 1 to extend beyond the side wall 19 of the lower mould part (in the 
joined state of the mould parts), said edge face just clearing the shoe upper 1 such 
that the latter is not subjected to excessive pressure from the edge face 17a. A too 
10 tight engagement of the edge face 17a with the shoe upper would cause a circumfer- 
ential pressure mark on the shoe upper, which degrades the appearance of the fin- 
ished shoe. Such pressure markings are thus avoided by means of the present inven- 
tion. 

15 At least a portion of the pressure surface 17 of the upper mould part projection 15 
may be substantially parallel to the circumferential support surface 7 of the lower 
mould part. 

Fluid sole moulding material may be supplied to the mould cavity 10 of the mould in 
20 various ways, either prior to or after the upper mould part and the lower mould part 
have been brought together. By supplying flie fluid moulding material, eg. polyure- 
thane, before the upper and lower mould parts are brought together, the supply may 
be effected via the upper lower part 6, preferably in its heel section and preferably at 
the joint face between the two upper mould halves, a supply conduit 22 for instance 
25 being provided at the said joint face, confer Fig. 12. Shortly before opening into the 
cavity 10, the conduit is divided into two smaller conduits 22a and 22b, whereby the 
supply conduit becomes substantially Y-shaped. As shown, the orifices 22a* and 22V 
of the branch conduits 22a and 22b facing the cavity are positioned at two different 
levels in the mould cavity 10. 
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As shown in Figs. 12 and 13, during moulding the branch conduit 22a ejects a jet of 
moulding material in an upwardly inclined angle Y preferably of 40-80° in relation 
to the horizontal plane. The other branch conduit 22b ejects a jet of moulding mate- 
rial downwards towards the mould cavity at an angle z (measured in relation to the 
5 horizontal direction) of preferably 40-80°. The branch conduits may also be formed 
such that the two jets are not ejected into the middle plane of the mould, but form an 
angle with this plane being different from 0°. This feature is, however, not shown. 

It should be noted as regards the dimensions of the supply conduit 22 that the supply 
10 conduit in the Y may have a diameter of 5-10 mm and that each branch conduit 22a, 
22b may have a diameter of 3-6 mm. 

When fluid moulding material is supphed to the mould cavity after the upper and 
lower mould parts have been brought together, the supply may for instance take pla- 
15 ce through a supply conduit extending through both the upper mould part and the 
lower mould part. 



